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[57] | 'ABSTRACT

Indanyloxy compounds having 2-alkynyl substituents
which exhibit diuretic, saluretic, and uricosuric activity
are described. The compounds are obtained according
to a process involving selective etherification of a 5-
hydroxyindanone followed by alkynylation with a sily-
lated alkynyl bromide to provide novel silylated inter-
mediates which are hydrolyzed to indanyloxy com-
pounds such as (6,7-dichloro-1-oxo-2-phenyl-2-propar-
gyl-5-indanyloxy)acetic acid.
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1
2-ALKYNYL-5 INDANYLOXYACETIC ACIDS

CROSS- REFERENCE TO RELATED
APPLICATION 5

This is a division of co-pending application Ser. No.
190,159 filed Sept. 24, 1980, now U.S. Pat. No.
4,291,168 which is a division of application Ser. No.
027,961 filed Apr. 9, 1979, and now U.S. Pat. No.
4,247,715.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to novel indanyloxyacetic acid
dertvatives more specifically described as 1-oxo-2-(op-
tionally  substituted)phenyl-2-alkynyl-5-indanyloxya-
cetic acids. These compounds have drug and bio-affect-
ing properties and, in particular, are diuretic and urico-
suric agents with relatively low toxicity. The invention
is also concerned with a method for preparing the in-
danyloxyacetic acid compounds and novel silylated
intermediates therefor.

2. Description of the Prior Art

Cragoe, Jr., et al., U.S. Pat. No. 4,096,267 concerns
(1-oxo-2-aryl-2-substituted-3-indanyloxy)alkanoic acids
having diuretic, saluretic, and uricosuric activity. The
following specific compounds of Formula (1) illustrate
alkyl- and alkenyl-2-substituents.
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Formula (1)

O - <l

35

OCH»CO»H

R

methyl
allyl

(la)
| '(Ib) |

*Ph = phenyl

| | 40
According to the *267 patent, such compounds are pre-
pared by various processes including an etherification
step illustrated by the flow diagram belaw of the proce—
dure of Example I (Step E)

ICH,CO;H  Ph—

- K12CO3/acetone
OH A48 hours

@) 3)

(1-Ox0-2-phenyl-6,7-dichloro-5-indanyloxy)acetic acid 55

(3) is obtained according to the above flow diagram in
a relatively low yield of about 6% with recovery of
starting material even though an extended reaction
period of some 48 hours was employed.

deSolms, et al,, J. Med. Chem., 21, 437-443 (1978)
discusses structure-activity relationships of the (2-alkyl-
2-aryl-1-0x0-5-indanyloxy)acetic acids of U.S. Pat. No.
4,096,267. The article identifies the preferred compound
of the series as (6,7-dichloro-2-methyl-1-0x0-2-phenyl-
5-indanyloxy)acetic acid (MK-I%) Using this com-
pound as a standard for comparison, the authors con-
cluded that as the ‘“2-alkyl substituent” increases in size
from methyl to ethyl, etc., actiwty dI‘OpS conmderably

60

65

2

Cragoe, Jr,, et al,, U.S. Pat. No. 3,984,465 1s con-
cerned with (1-oxo-2-alkyl-2-substituted-5- 1ndanylox-
y)acetic acids having diuretic, saluretic, and uricosuric
activity. Generically disclosed indanyloxyacetic acids
include compounds wherein 2-substituents are alkyl,
alkenyl, or alkynyl. The following compounds of for-
mula (4) illustrating alkyl- and alkenyl-2-substituents are
specifically disclosed in the 465 patent. However, the
patent does not describe or set forth in any manner a
specific example of a “2-alkynyl” substituted indanylox-

~ yacetic acid.

Formula (4)
Cl
OCH,CO>H
R.
(4a) methyl
(4b) ethyl
(4c) allyl

Cragoe, Jr., U.S. Pat. No. 4,070,539 concerns 2-alkyl
derivatives of 1-0xo-5-indanyloxyalkanoic acid which
are said to be diuretic and saluretic. Some of the com-
pounds are reportedly also capable of mamtammg or
reducing uric acid levels.

Waltersdorf, Jr. et al., J. Med. Chem. 20, 1400-1408
(1977) discusses diuretic‘ structure-activity relationships
of certain (1-oxo-4-indanyloxy)acetic acids having a
mono-alkyl substituent in the 2-position or bearing an
additional “2-substituent” as alkyl or allyl. The com-

pounds studied were prepared according to processes
described in Cragoe, et al., U.S. Pat. Nt:)s 3,984,465 and

4,070,539.

The instant invention provides a process for prepar-
ing indanyloxy compounds of Formula I (infra) involv-
ing selective etherification of a 2-(phenyl)-substituted-5-
hydroxyindanone with ethyl bromoacetate to the corre-

- sponding indanyloxyacetate and subsequent alkynyla-

tion of the ‘“2-position” with a “protected” alkynyl
halide such as trimethylsilylpropargyl bromide fol-
lowed by hydrolysis of the alkynyl intermediates. This
process constitutes a decided improvement over analo-

Cl

OCH2CO2H

gous prior art procedures of Cragoe et al.,, U.S. Pat.
Nos. 4,070,539 and 4,096,267, in that substantlally 1m-
proved yields are obtained.

SUMMARY AND DETAILED DESCRIPTION OF
THE INVENTION

Broadly described, this invention is concerned with
novel indanyloxy compounds, and to a process and
silylated intermediates for preparation thereof. The
instant indanyloxy compounds possess diuretic and uri-

- cosuric properties which are valuable in treating condi-

tions .associated with electrolyte and fluid retention,
partmularly in the treatment of hypertension. The in-
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danyloxy compounds of the instant invention are char-
acterized by Formula I

ﬁi X Formula 1
R; " X
Rj | |
OCH»,COyH
wherein
X 1s halo:

R1 is phenyl or p-halophenyl;

Rj 1s propargyl or 3-butynyl;
and a non-toxic . pharmaceutically acceptable salt
thereof.

It is to be understood that the term ‘“halo” as used
herein refers to bromine, iodine, and fluorine, and most
preferably chlorine.

The term “non-toxic pharmaceutically acceptable
salt” used herein refers to a combination of a Formula I
compound with a relatively non-toxic base, the cation
of which is relatively pharmaceutically ineffective in

the usual dosage. Acceptable salts of the substances of

Formula I include those of alkali metals, alkali earth
metals and amines such as ammonia, primary and sec-
ondary amines, and quarternary ammonium hydroxides.
Particularly preferred metal cations are those derived
from alkali metals such as sodium, potassium, lithium,
and the like; alkaline earth metals such as calcium, mag-
nesium, and the like; and other metals such as alumi-
num, iron and zinc and other related metals. Prepara-
tion of the salts may be carried out in conventional
manner by treating a solution or suspension of the acid
with alkali metal and alkaline earth metal hydroxides,
carbonates, bicarbonates, amines, or quarternary ammo-
nium hydroxides to form the corresponding alkali
metal, alkaline earth metal, amine or quaternary ammo-
nium salts. Conventional concentration or crystalliza-
tion techniques are employed in isolating the salts. Ex-
amples of primary, secondary or tertiary amines, or
quaternary ammonium hydroxides providing pharma-
ceutically acceptable salts are: methylamine, dimethyl-
amine, trimethylamine, ethylamine, N-methylhexyla-
mine, benzylamine, alpha-phenylethylamine, ethylene-

diamine, piperidine, 1-methylpiperazine, morpholine,

pyrrolidine, 1,4-dimethylpiperazine, ethanolamine, di-
ethanolamine, triethanolamine, tetramethyl ammonium
hydroxide, tetraethyl ammonium hydroxide, benzy]-
trimethyl ammonium, and the like.

The indanyloxy compounds characterlzed by For-
mula I are obtained by a series of reactions involving
etherification of an appropriate 5-hydroxyindanone
followed by alkynylation with a silylated alkynyl bro-
mide to silylated intermediates which are hydrolyzed to
the indanyloxy compounds of the invention as set forth
in the following process steps which comprise

(a) etherifying a 5-hydroxyindanone of Formula II

(11)
OH

wherein R is phenyl or p-halophenyl and X i's halo
with BrCH,CO;R 3 in which R3 is lower alkyl of 1
to 4 carbon atoms inclusive in the presence of an

4

-alkali metal alkoxide in an alkanol solvent to pro-
v1de an indanyloxyacetate of Formula III

X (III)

O
5 I

wherein X, Rj and Rj are as defined above;

(b) alkynylating the formula III compound with
(CH3)3SiC=C—(CH3),—Br in whichnis 1 or 2 in
the presence of a carbonate base such as potassium

~or sodium carbonate in a reaction inert solvent

X .
OCH,CO2R3 |

10

13 such as dimethylformamide to provide a trimethyl-
silylalkynylindanyloxyacetic acid of Formula IV
? X IV)
20 Ri | X
(CH3)3SiC== C~—(CH>),,
-OCH2CO2R

wherein X, n, Ry and Rj are as defined above;

(c) treating the formula IV compound with a concen-
trated solution (about 40-60%) of an alkali metal
base such as sodium or potassium hydroxide in
ethanol to provide the Formula I compound.

In the etherifying reaction (a) of the above process,
selection of base and solvent is of particular importance
with respect to preventing side reactions and maximiz-
ing yields of indanyloxyacetates of Formula II1. Prefer-
ably, the reaction is carried out with an alkali metal
alkoxide such as sodium or potassium alkoxide in an
alkanol solvent such as methanol or ethanol. Bases such
as sodium or potassium carbonate and solvents such as
dimethylformamide or acetone are not suitable in that

the reaction does not go to completion or substantial
alkylation at the 2-position of the indanone starting
material in addition to alkylation of the desired “5-QH?”-
moiety results. For instance, reaction of 2-phenyl-5-
hydroxy-6,7-dichloroindanone ~ (IIa, - Rj=phenyl,
X =chloro) with ethyl bromoacetate in the presence of
sodium ethoxide and ethanol provides indanyloxyace-
tate Illa (R1=phenyl, R3=ethyl, X=chloro) in a 77%
yield whereas reaction with ethyl bromoacetate in the
presence of potassium carbonate employing dimethyl-
formamide as solvent provided mixtures of IIla and
appreciable amounts of undesired 2- alkylated material
of formula V.

25
30
35
40
45

50

Cl V)

Ph Cl

EtO-CCH>

33

O—CH,CO,Et

Table I below sets forth results of etherification at-
tempts employing indanone Ila with various alkylating
agents, bases and solvents.

TABLE 1

Etherification of 2-Pheny_1-5-hydroxy-6,T-dichlﬂmindano'ne (I1a)
Alkylating Identified
Agent Material

CICH,;COsMe SMZ4
. BrCH,CO,Et 1:1

60

65

Temperature/
- Time

reflux/4 hrs,
reflux/2.5 Hrs.

Base Solvent

K->CO»
K->CO;

acetone
acetone
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"TABLE 1-continued

Etherification of 2-Phenyl-5- -hydroxy-6,7- dichloroindanone (I1a)

Alkylating Temperature/  ldentified
Agent Base Solvent Time Material
mixture
| I1la, V
BrCH;COsEt  KjCO3 ~DMF +~  50°/1.5 hrs. ~ Vand
BrCHyCO3Et  CspCO3  acetone  reflux/S hrs. 1:1
S S mixture
- | S | la, V-
BrCH,CO;Et .  NaOEt  ethanol  reflux/3 hrs. I1Ia

‘a. Starting Materlal

Step (b) of the above process, wherein an alkynyl
radical is attached to position 2 of the indanyloxyacetate
(IID), is preferably carried out with a silylated alkynyl
halide such as 1-bromo-3-(trimethylsilyl)-2-propyne or
I-bromo-4-(trimethylsilyl)-3-butyne. The reaction may
be conducted at temperatures ranging from about 25° to
80°, preferably at 55° to 65°, in the presence of a carbon-
ate base such as potassium carbonate. Dimethylformam-
ide is preferably employed as a reaction solvent but any
solvent which is inert or substantially inert to the reac-
tants and in which the reagents are reasonably soluble
may be ‘employed. The silylated intermediates of For-
mula III are obtained in nearly quantitative yield ac-
cording to this procedure and can be generally used
without further purification in step (c).

Step (c) of the above process (wherem the sﬂylated
indanone ester of Formula (IV) i1s converted to the

corresponding Formula I product by base hydrolysis) 1s

preferably carried out with a relatively concentrated

solution of sodium hydroxide or potassium hydroxide in |

an alkanol solvent such as ethanol at 20°-30°, Prefera-
bly, from 3-12 (most preferably from 5-7) mole equiva-
lents of a 50% solution of the base in ethanol 1s em-
ployed per each mole of silylated material. Selection of
the solvent and base for the hydrolysis of the ester and
desilylation is critical to maximizing yields of the For-
mula: I compounds. For instance, tréatment of methyl
[1-0x0-2-phenyl-2-(3-trimethylsilylpropargyl)-6,7-

dichloroindanyloxylacetate at room temperature with
109% potassium hydroxide in methanol provides a 37%
yield of Ia (Rj=phenyl, Ry=propargyl, X=chloro),
m.p. 235°-241°. However, under these reaction condi-
tions, ether interchange of the 5-(carbethoxymethoxy)
function is also effected resulting in substantial produc-
tion of the methyl ether of Formula VI, m.p. 161°-163°,

(VI)

When the above hydrolysis and desilylation of step (c)
is carried out with methyl or ethyl esters of [1-ox0-2-
phenyl-2-(3-trimethylsilylpropargyl)-6, 7-dichloroin-

danyloxyJacetic acid employing about 6 mole equiva-
lents of 50% aqueous sodium hydroxide in ethanol, the
yield of indanyloxy product Ia is substantially im-
provod For instance, the above mentioned ethyl ester
in Step (c) afforded (6,7- dlchloro 1-ox0-2-phenyl-2-pro-
pargyl-S-indanyloxy)acetic acid in 80~90% yleld Thus,
the process of the instant invention as described in steps
(a-c) above provides Formula I compounds from- 5-

6

hydroxymdanones of Formula II in overall yields of

about 60-75%. |
- A preferred embodiment of the present invention is a

process for preparing an indanyloxy compound charac-
5 terized by Formula Ia -

(Ta)

10
OCH»CO2H

which oomprlses

{5 (a) etherlfymg a S5-hydroxyindanone of Formula Ila
. o  Cl (I1a)
20
with ethyl bromoacetaté in the presence of sodium
ethoxide and absolute ethanol to provide an in-
23 danyloxyacetate of Formula I1la
O cl (Il1a)
Cl
30
-OCH,CO,Et
(b) alkynylatmg I1la wnh 1-bromo-3-(trimethylsilyl)-
35 2-propyne in the presence of potassium carbonate

in dimethylformamide to provide a trimethyl-
silylalkynylindanyloxyacetic acid of Formula IVa

| : | ﬁ' Ci
 Ph. ' Cl
(CH3)3SiC=CCH; .
_ OCH,CO>Et

and thereafter;

(c) treating I'Va with 50% sodium hydroxide or po-

tassinm hydroxide in ethanol to provide Ia.

As indicated hereinabove, the Formula I indanyloxy
compounds are diuretic, saluretic, and uricosuric
agents. When administered to mammals in conventional
vehicles, these compounds effectively reduce the
amount of sodium and chloride ions in the body and
generally alleviate conditions usually associated with
edema or fluid retention by reducing dangerous ex-
cesses of fluid levels with corresponding decrease in
blood uric acid concentration.

For the purpose of treating excesses of fluid retention
and associated diseases such as hypertension in mam-
mals, the therapeutic process of the instant invention is -
carried out by systemically administering to a mammal
in need of such treatment a diuretic, uricosuric or anti-
hypertensive effective amount of a compound selected
from the group characterized by Formula I or pharma-
ceutically acceptable salts thereof. By systemic adminis-
tration, it is intended to include both oral and parenteral
routes. Examples of parenteral administration are intra-
muscular, intravenous, intraperitoneal, rectal and sub-

(IVa)
40

45

50

55

63
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cutaneous administration. Dosage will vary. with the
form of administration and the particular compound
chosen. However, from about 0.025 mg. to about 20
mg./kg. of body weight of a compound characterized
by Formula I administered in effective single or multi-
ple dosage units 1s generally satisfactory.

Indanyloxy Formula I compounds may be com-

pounded and formulated with organic or inorganic solid
materials or liquids which are pharmaceutically accept-

4,334,088
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able carriers to provide pharmaceutical compositions of 10

unit dosage forms suitable for administration to mam-
mals. The pharmaceutical compositions may take the
form of tablets, capsules, powder, granules, suspension,
solutions, and the like. Suitable pharmaceutical carriers
comprise both solids and liquids such as corn starch,
lactose, calcium phosphate, stearic acid, polyethyleneg-
lycol, water, sesame seed oil, peanut oil, and so forth.
Standard formulating procedures are employed to pre-
pare the pharmaceutical compositions as illustrated by
the following representative dosage form:

Dry-Filled Capsules Containing
10 mg. of Active Ingredient Per Capsule

Ingredient Amount
(6,7-Dichloro-1-0x0-2-phenyi-2- -

propargyl-5-indanyloxy)acetic acid 10 mg.
Lactose 189 mg.
Magnesium stearate I mg.
Capsule (Size No. 1) 200 mg.

The powdered  (6,7-dichloro-1-0x0-2-phenyl-2-
pmpargly S-indanyloxy)acetic acid, lactose and magne-
sium stearate are thoroughly admixed and then filled

into No. 1 dry gelatin capsule.
- The following examples further illustrate the present
invention and will enable others skilled in the art to
understand it more completely. It is to be understood
that the invention is not limited solely to the particular
examples given below. All temperatures expressed
herein are in degrees Celsius. Regarding the “NMR”
data given below, chemical shift delta values are in parts
per million with tetramethylsilane as internal reference.

EXAMPLE 1

Preparation of |
(6,7-Dichloro-1-0x0-2-phenyl-2-propargyl-5-indanylox-
y)acetic Acid

STEP (a)

15

20

25

30

35

40

45

Sodium (629 mg., 27.3 mmol) is added to 50 ml. of 50

absolute ethanol under a nitrogen atmosphere. After the
sodium dissolves, 6,7-dichloro-5-hydroxy-2-phenyl-1-
indanone (7.35 g., 25.1 mmol), and 75 ml. of additional
absolute ethanol are added followed by 3.1 ml. of ethyl
bromoacetate (28.1 mmol). The mixture is stirred at
room temperature for 1 to 2 hrs., refluxed for 5-16 hrs.
and then poured into a dilute acid-ether mixture. The
crude reaction product collected and crystallized from
1:1 ethanol-water with activated charcoal provides a
10% yield of ethyl (6,7-dichloro-1-0xo-2- pheny] 5-
indanyloxy)acetate, m.p. 113.5°-115°, |

A sample of the indanyloxyacetate prepared accord-
ing to the above procedure employing a 16 hr. reflux
period and purified by ether trituration of the reaction

product rather than crystallization melted at 113°-115°

(77% yield) and had the following elemental analysis.
Anal. Caled. for C19H16ClO4: C, 60.18; H, 4.26: CI,
18.70. Found: C, 59.99; H, 4.36; Cl, 18.80. |

35

60
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NMR (CDCl3): 1.31 (3,t, 7.5 Hz), 3.10 (1,dd, 4.2 and
16.2 Hz), 3.53 (1,dd, 7.5 and 16.2 Hz), 3.88 (1,dd, 4.2 and
7.5 Hz), 4.26 (2,q, 7.5 Hz), 4.80 (2,5), 6.76 (1,s), 7.22
(5m). | o
. STEP (b)

A solution of 1-bromo-3-(trimethylsilyl)-2-propyne
(2.87 g., 15.0 mmol) prepared according to methods of
Corey, Tet. Lett., 3963 (1973) and Miller, Syn. Comun.,
2, 267 (1972) in 50 ml. of dimethylformamide is added to
a mixture of ethyl (6,7-dichloro-1-0xo-2-phenyl-5-
indanyloxy)acetate (2.9 g., 7.65 mmol) and powdered
potassium carbonate (2.65 g., 19.2 mmol) under an
argon atmosphere. After stirring at 60° for a period of 2
hr. and cooling to room temperature, ether is added to
the reaction mixture followed by dilute hydrochloric
acid. The acidified solution is extracted with ether and
the ethereal extract sequentially washed with water and
brine, and then dried over magnesium sulfate. Removal
of solvent under reduced pressure affords 4.72 g. of tan
solid. Crystallization of this material from cyclohexane
provides 3.26 g., (87% vyield) of ethyl [6,7-dichloro-1-
0x0-2-phenyl-2-(3-(trimethylsilyl)-2-propynyl)-5-
indanyloxyjacetate, m.p. 111.5°-113° (corr.).

Anal. Calcd. for CysH6Cl204S1: C, 61.35: H, 5.36.
Found: C, 61.15; H, 5.29.

NMR (CDCl3): —0.04 (9,8), 1.31 (3,t, 7.5 Hz), 2.94
(2,8), 2.58 (2,m), 4.30 (2,q, 7.5 Hz) 4 79 (2,s), 6.80 (1,s),
7.29 (S,m)

STEP (c)

A solutlon of 50% sodium hydroxide (2.5 g.) in 50 ml.
of abs. ethanol is added to a suspension of ethyl [6,7-
dichloro-1-oxo-2-phenyi-2-(3-(trimethylsilyl)-2-
propynyl)->-indanyloxyjacetate (3.08 g., 6.3 mmol) in
100 ml. of abs. ethanol under an argon atmosphere. The
mixture stirred at room temperature for a period of 5 hr.
(excluding light) and mixed with water provides a clear
yellow solution which is first extracted with ether and
then acidified with dilute hydrochloric acid. The acidi-
fied solution is extracted with 1:1 ether-ethyl acetate
which, after washing with brine and drying over mag-
nesium sulfate, is concentrated under reduced pressure
to afford 2.22 g. (919% vyield) of (6,7-dichloro-1-0x0-2-
phenyl-2-propargyl-5-indanyloxy)acetic acid as a tan
solid, m.p. 238.5°-241.5° (corr.). Crystallization from
isopropanol affords the indanyloxyacetic acid product
as white needles, m.p. 237.5°-240° (corr.). This material
is solvated with 0.17 mole of isopropanol, according to

NMR analysis, and has the following elemental analysis.

Anal. Calcd. for CooH14C1204.0.17C3HgO: C, 61.68;
H, 3.88; Cl, 17.76. Found: C, 61.46; H, 4.13; Ci, 17.55.

NMR (DMSO-d¢): 1.04 (1,d, 6.0 Hz), 2.74 (1,t, 2.0
Hz), 2.96 (2,d, 2.0 Hz), 3.55 (2,s), 5.01 (2,s), 7.28 (5,m),
7.38 (1,s), 13.20 (1,bs).

Analytically pure (6,7-dichloro-1-0xo0-2-phenyl-2-
pmpargyl -5-indanyloxy)acetic acid (m.p. 236°-240°) is
also obtained by dissolving the isolated reaction prod-
uct from the ether-ethyl acetate extract in dilute sodium
hydromde (employing activated charcoal) and re-
precipitating with dilute hydrochloric acid.

Anal. Caled. for Co0H14C1h04: C, 61.72; H, 3.63; Cl,
18.22. Found: C, 61.33; H, 3.40; Cl, 18.20.

NMR (DMSO-dg): 2 74 (1,m), 2.96 (2 m), 3.55 (2,s),
5.01 (2,s),'7.28 (5,m), 7.38 (1,s).
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EXAMPLE 2 |

Preparatlon of Indanyloxyacetates of Formula r

(1) Methyl
(6,7-dichloro-1-0x0-2-phenyl-S-indanyloxy)acetate

Reaction of 6,7-dichloro-5-hydroxy-2-phenyl-1-inda-

none with methyl bromoacetate according to the proce-

‘dure of Example 1, STEP (a), affords the title com-

pound, m.p. 151.5°-153° (from benzenecyclohexane).
Anal. Calcd. for C13H14C1204 C, 59.20; H, 3.87.
Found: C, 59.30; H, 3.82. |

~ NMR (CDCl3): 3.33 (2,m), 3.83 (3 s) 3.90 (1,m), 4. 81

(2,5), 6.79 (1 s), 7.22 (5 m).

- (2) Ethyl
[6, 7-dichloro-1-0x0-2- (p-chlorophenyl)-5-indanyloxy-
Jacetate

Reaction of of 6,7-dichloro- 5. hydroxy 2 (p chloro-
phenyl)-1-indanone with ethyl bromoacetate according
to the procedure of Example 1, STEP (a), affords the
title compound, m.p. 159.5 —160“ (crystallized from
ethanol-acetone).

Anal. Calcd. for Cy9H15Cl304: C, 55.17; H, 3.66; Cl,
25.71. Found: C, 55.10; H, 3.60; Cl, 25.76.

NMR (CDCl3): 1.32 (3,t, 7.2 Hz), 3.08 (1,dd, 4.5 and
17.6 Hz), 3.55 (1,dd, 8.2 and 17.6 Hz), 3.88 (1,dd, 4.5 and
8.2 Hz), 4.29 (2,q, 72 Hz) 4.80 (23) 6.78 (1,s), 7.16
(4,m).-

(3) Ethyl

[6,7-dichloro-1-0x0-2-(p-fluorophenyl)- 5—1ndanyloxy-—

Jacetate

Reaction of 6,7-dichloro-5-hydroxy-2-(p-fluoro-
phenyl)-1-indanone with ethyl bromoacetate according
to the procedure of Example 1, STEP (a), affords the
title compound. Crystallization from ethanol provides
analytically pure material, m.p. 143°-144°,

Anal. Calcd. for Ci9H5CIhFO4: C, 57.46; H, 3.81; Cl,

17.86. Found: C, 57.46; H, 3.80; Cl, 17.83.
- NMR (CDCI3): 1.31 (3,t, 7.2 Hz), 3.07 (1,dd, 4.0 and
17.4 Hz), 3.55 (1,dd, 8.0 and 17.4 Hz), 3.86 (1,dd, 4.0 and
8.0 Hz), 4.28 (2,q, 7.2 Hz), 4.80 (25) 6.79 (1,s), 7.04
(4,m). -

(4) Ethyl
[6,7-dibromo-1-0x0-2-phenyl-5-indanyloxylacetate
Reaction of 6,7-dibromo-5-hydroxy-2-pheny!l-1-inda-
none with ethyl bromoacetate according to the proce-

dure of Example 1, STEP (a), affords the title com-
pound.

EXAMPLE 3
Preparation of Silated Indanone Esters of Formula IV

(2) Methyl
[6,7-dichloro-1-0x0-2-phenyl-2-(3- _(trimethylsilyl)-2-
propynyl)-5-indanyloxy]acetate

- Reaction of methyl (6,7-dichloro-1-0x0-2-phenyl-5-

indanyloxy)acetate with 1-bromo-3-(trimethylsilyl)-2-
propyne according to Example 1, STEP (b), affords the
title compound, m.p. 125.5°-127" (from cyclohexane-
methylene chloride) in 74% vyield.

Anal. Calcd. for C24H24C120481 C, 60. 64 H, 5 09.
Found: C, 60.36; H, 5.16. -

NMR (CDCl3): —0.04 (9,s), 2.95 (2;s), 3.46 (1,d, 18.0
Hz), 3.70 (1,d, 18.0 Hz), 3.84 (3,s), 4.83 (23) 6.80 (1,s),
7.30 (5,m).
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(b) Ethyl o
[6,7-dichloro-1-0x0-2-(p-chlorophenyl)-2-(3-(trimethyl-
silyl)-2-propynyl)-5-indanyloxyjacetate

Reaction of ethyl [6,7-dichloro-1-0xo-2-(p-chloro-
phenyl)-5-indanyloxyJacetate with 1-bromo-3-(trime-

‘thylsilyl)-2-propyne according to the procedure of Ex-

ample 1, STEP (b), affords the title compound, m.p.
103°~103.5°; purified by chromatography (silica-gel
column eluted with chloroform-n-hexane) and crystalli-

zation from ether-cyclohexane.
Anal. Calcd. for CysHysCliQ451: C, 57.32: H, 4.81; Cl,

20.31. Found: C, 57.24; H, 4.85; Cl, 20.47.
NMR (DMSO-dg): —0.10 (9s), 1.24 (3,5, 7.2 Hz), 2.94
(2,5), 3.47 (2,5), 4.20 (2,q, 7.2 Hz), 5.10 (2,5), 7.31 (5,m).

(c) Ethyl
[6,7-dichloro-1-0x0-2-(p-fluorophenyl)-2-(3-(trimethyl-
silyl)-2-propynyl)-3-indanyloxy]acetate

Reaction of ethyl [6,7-dichloro-1-0x0-2-(p-fluoro-
phenyl)-5-indanyloxylacetate with 1-bromo-3-(trime-
thylsilyl)-2-propyne according to the procedure of Ex-
ample 1, STEP (b), affords the title compound as an oil.

NMR (CDCl3): —0.10 (9,s), 1.22 (3,t, 7 Hz), 2.78 (2,5),
3.45 (2,m), 4.20 (2,q, 7 Hz) 4.72 (2,8), 6.73 (1, s) 7.2
(4, m)

- (d) Ethyl
[6 7-dibromo-1-0x0-2- phenyl-2-(3-(trimethylsilyl)- 2-
propynyl)-5-indanyloxy]acetate

Reaction of ethyl (6,7-dibromo-1-0x0-2-phenyl-5-
indanyloxy)acetate with 1-bromo-3-(trimethylsilyl)-
2propyne according to the procedure of Example 1,
STEP (b), affords the title compound.

- (e) Ethyl
[6,7-dichloro-1-0x0-2-phenyl-2-(4- (trlmethylsﬂyl) 3-
butyne)-5-indanyloxylacetate

Reaction of ethyl (6,7-dichloro-1-oxo-2-phenyl-3-
indanyloxy)acetate with 1-bromo-4-(trimethylsilyl)-3-
butyne according to the procedure of Example 1, STEP
(b), affords the title compound.

"EXAMPLE 4

[6,7-Dichloro-1-0x0-2- (p-chlor{)phenyl) 2-pr0pargy] 5-
indanyloxylacetic Acid

Desilylation and hydrolysis of ethyl [6, 7-dichloro-1-

'0x0-2-(p-chlorophenyl)-2-(3-(trimethylsilyl)-2-

propynyl)-5-indanyloxy]acetate with sodium hydroxide
in ethanol according to the procedure of Example 1,
STEP (c), affords the title compound, m.p. 200°-201°.
Anal. Calcd. for C,0H3Cl1304: C, 56.70; H, 3.10; Ci,
25.11. Found: C, 56.37: H, 3.27; Cl, 25.16.
NMR (DMSO-dg): 2.75 (1,t, 2.1 Hz), 2.96 (2,d, 2.1
Hz), 3.54 (2,s), 5.02 (2,8), 7.34 (5,m).

- EXAMPLE 5

[6,7-Dichloro-1-0x0-2-(p- ﬂuorophenyl) -5- 1ndany10x-
]acetlc Acid

Desilylation and hydrolysis of ethyl [6,7-dichloro-1-
oxo-2-(p-fluorophenyl)-2-(3-(trimethylsilyl)-2-
prOpynyI) 5-indanyloxy]acetate with sodium hydrmﬂde
in ethanol according to the procedure of Example 1,
STEP (c), affords the title compound, m.p. 189°-190°,

Anal. Calcd. for CooH13C1LEQg4: C, 58.99;: H, 3.22; Cl
17.42. Found: C, 58.92; H, 3.23; Cl, 17.69.
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NMR (DMSO-dg); 2.75 (1,t, 2.0 Hz), 2.95 (2,4, 2.0
Hz), 3.55 (2,s), 5.02 (2,5), 7.24 (5,m). .

EXAMPLE 6

[6,7-Dichloro-1-0x0-2-phenyl-2-(3-butynyl)-5-
indanyloxylacetic Acid

Desilylation and hydrolysis of ethyl [6,7- dichloro-l-
0x0-2-phenyl-2-(4-(trimethylsilyl)-3-butyne)-5-
indanyloxylacetate with sodium hydroxide in ethanol
according to the procedure of Example 1 STEP (¢),
affords the title compound.

EXAMPLE 7

(6,7-Dibromo-1-oxo-2-phenyl-2-propargyl-3-indanylox-
y)acetic Acid -

Desilylation and hydrolysis of ethyl [6,7-dibromo-1-
0x0-2-phenyl-2-(3-(trimethylsilyl)-2-propynyl)-5-
indanyloxylacetate with sodium hydroxide in ethanol
according to the procedure of Example 1, STEP (c),
affords the title compound.

EXAMPLE 8
Preparation of 5-Hydroxyindanones of Formula II
(a) 2,3-Dichloro-5-phenylacetylanisole

Aluminum chloride (23.55 g., 176.6 mmol) 1s added
portionwise to a stirred solution of 2,3-dichloroanisole
(31.02 g., 175.2 mmol), phenylacetyl chlornide (27.01 g.,
174.7 mmol), and carbon disulfide (25 ml.) with cooling
at 0° over a 20 min. period. After standing at ambient
temperature for 16 hrs., the carbon disulfide solvent is
removed under reduced pressure. Residual material is
slowly treated with a mixture of 50 ml. of concentrated
hydrochioric acid and about 300 ml. of a water-ice
mixture to give a light yellow solid which is taken up in
methylene chloride. The methylene chloride solution
washed with water, dried over magnesium sulfate, and

concentrated under reduced pressure affords 84.7 g. of

crude material which purified by crystallization from

3
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benzene-cyclohexane provides 38.7 g. (75% yield) of 40

2,3-dichloro-5-phenylacetylanisole, m.p. 127°~129.5°,

(b) 2,3-Dichloro-4-(2-phenylacryloyl)anisole
Acetic anhydride (150 ml.) is added dropwise to a

suspension of 2,3-dichloro-4-phenylacetylanisole (8.95 43

g., 30.3 mmol) in 15.3 ml. of N,N,N'N'-tetrame-
thylenediaminomethane under an atmosphere of argon
with icebath cooling. The reaction mixture stirred at.25°
for 2 hrs. and poured into ice-water affords 11.9 g. of
beige solid. An ethereal solution of the solid is washed
with hydrochloric acid, water and then dried over mag-

- nesium sulfate. Removal of the solvent under reduced

pressure provides 8.77 g. (94% vyield) of 2,3-dichloro-4-
(2-phenylacryloylanisole, m.p. 83.5°-86°. |

(c) 2-Phenyl- S-methoxy-tﬁ 7-dichloro-1 1ndan0ne

2,3-Dichloro-4-(2- phenylacry]oyl)amsole (8.2 g., 26. g
mmol) in 215 ml. of methylene chloride is added drop-
wise over a 4.5 hr. period to a stirred solution of 107 ml.
of sulfuric acid in 107 ml. of methylene chloride at 0°-5°
under an atmosphere of argon. Following addition, the
reaction mixture is stirred for 0.5 hr., poured over about
300 g. of crushed ice and the aqueous-organic phases
separated. 'The aqueous phase is extracted with methy-
lene chloride and the combine methylene chloride solu-
tions sequentially washed with water and then dried
over magnesium sulfate. Removal of the solvent affords
8.52 g. of solid which crystallized from benzene-

50

35

65
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cyclohexane provides 4.59 g. (56% yield) of 2-phenyl-5-
methoxy-6, 7- dlchloro- -lndanone, m.p. 193. 5"’—-196 5°,

(d) 2-Phenyl 5. hydroxy-é 7- dlchloro ] mdanone

A stirred mixture of 2-phenyl-5-methoxy-6,7—
dichloro-1-indanone (5.18 g., 16.8 mmol) and pyridine
hydrochloride (23.3 g., 202 mmol) i1s heated at 190° for
a period-of 2 hrs. and thén poured into 300 ml. of cold
2 N hydrochloric acid. Insolubles are collected, dried
and crystallized from ethanol to afford 3.7 g. (75%
yield) of 2-phenyl-5-hydroxy-6,7- dlchloro 1 mdanone
m.p. 252°-253.5°. | |

Following the above procedure of Example 8 (a-d)
but employing an equlmolar amount of the aralkyanoyl
halides listed below: |

p-chlorophenylacetylchloride,

- p-fluorophenylacetylchloride,
in place of phenylacetylchlorlde, there 1s produced,
respectively,

(1) 2-(p-chlorophenyl)-5-hydroxy-6,7-dichloro-1-
indanone, m.p. 278°-280°. Anal. Calcd. for
Ci5H9Cl1305: C, 55.00; H, 2.77; C], 32.47. Found: C,
54.77; H, 2.81; Cl, 32.24. |

(2) 2-(p-fluorophenyl)-5-hydroxy-6,7-dichloro-1-
indanone, m.p. 275°-276°. Anal. Calcd. for
Ci15HsClhFOq: C, 57.91; H, 2.92; Cl, 22.79. Found:
C, 58.05; H, 2.71; Cl, 23.15.

Following the above procedure of Example 8 (a-d)
employing 2,3-dibromoaniscle for 2,3-dichloroanisole
affords

(3) 2-phenyl-5-hydroxy-6,7-dibromo-1-indanone.

What 1s claimed 1s:

1. A process for preparing an 1ndanyloxy compound
of Formula I

)

OCCH>COsH

wherein
X 15 halo;
R 1s phenyl or p- halophenyl
R, 1s propargyl or 3-butynyl;
which comprises consecutive steps of:
alkynylating an indanyloxyacetate of Formula III

(111)

OCH>COsR3

- wherein X is halo, R is phenyl or p-halophenyl and
R3is lower alkyl of 1 to 4 carbon atoms inclusive
with (CH3)3SiC=C-(CH3),-Br in which nis | or 2
in the presence of a carbonate base in a reaction
inert solvent such as dimethylformamide to pro-
vide a trimethylsilylalkynylindanyloxyacetic acid
of Formula IV
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3 '(W)

| b X
| |
Rj X
(CH3)3SiC=C—(CH2), .
o OCH>2CO2R3

wherein X, n, Rj and Rj are as defined above; and

treating the formula IV compound with sodium or
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potassium hydroxide in ethanol to provide the For-

mula I compound.
2. The process of claim 1 wherein in the alkynylating

step, the carbonate base employed is potassium carbon-

ate and the reaction inert solvent is dimethylformamide.
3. The process of claim 1 wherein from 3-12 mole
equivalents of sodium hydroxide is employed in treating
the formula IV compound.
4. The process of claini 1 wherein from 5-7 mole
equivalents of 50% sodium hydroxide is employed in

treating the Formula IV compound.
| * ¥ %k % %
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